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IlIlproved Two-Wheeled velocI�cde. I tle doubt. This unexpected metamorphosis renders it ex- ! or partially closed, strikes the buckets at right angles, acting 
The furore created by the introduction of the velocipede in 

I 
tremely probable that all siredons are merely young salaman- I first by concussion; it is then forced downward by the concav

Paris has extended to this country, and in our principal cities, ders which have been prevented by peculiar physical condition' ity of the hub, and acts' by its weight on the lower or curved 
the demand for this elegant and graceful vehicle is so great 
that quite a number of extensive establishments are being de
voted to its production, yet the demand cannot be supplied. 
For ease of motion and grace of action the velocipede ranks 
with the skate, with this advantage, however, that the former 
may be used at all seasons, instead of being restricted to peri
ods of freezing temperature. 

Like every other machine which we have copied from other 
peoples, this has been materially improved by American me
chanics. One of the most perfect of these machines we have 
seen is that represented in the engraving. It is very strong, 
light, easily operated, and under the most perfect control. 
The foot-rests, or stirrups, are so weighted and hung to the 
crl.\nks that they always present the surface to the foot, so that 
in mounting, or after removing the foot temporarily, no time 
is lost in adjusting the foot. The brake is always ready for 
action when descending grades or reducing speed, it being 
opera ted by the hands throug b 
the medium of the steering 
bar. To effect this the bar 
rotates in sockets, and has 
connected with it a strong 
line or gut, secured at the 
other end to the brake level'. 
By simply turning or rolling 
the steering bar the lineis 
wound around it just as is 
the chain of a rail-car brake. 
'rhe steering post of this im
proved machine rakes well 
aft, so that the bar is within 
easy reach of the hands, en 
abling the rider to keep his 
arms in a natural and easy 
position and his body erect. 
In addition, the saddle, or 
seat of this machine is mov
able from front to rear or vice 

VlYrsa, so that one velocipede 
may be adapted to the size of 
the rider without shifting the 
crank pins, the saddle being 
held in place by a simple 
thumb screw. 

With those who live in the 

from attaining their full development-a new and interesting parts of the buckets, escaping, when it leaves the wheel, with 
point for the supporters of Darwin. ' a velocity corresponding to that of the wheel. 

----_ ... _ .. The patentee says this wheel, costing from thirty to fifty 
BURNHAM'S IMPROVED TURBINE WATER WHEEL. per cent less than any otlter wheel of the same finish, will 

The turbine wheel is worthily and rapidly replacing the old 
fashioned breast, overshot, and undershot wheels, both for its 
economy of space and cost and its utilization of power. It is 
but little affected by "back water," and runs under circum
stances very adverse to the economical and profitable employ
ment of wheels of other descriptions. But, as generally con
structed, the turbine lacks in the quality of delivering the 
same proportional amount of power under relative circum
stances, as, while it may develop its full power with a full 
head and free gate, it does not give a proportionate amount 
when the quantity of water is reduced by a partial closing of 
the gate. In some wheels this is occasioned by a diversion of 

yield an equal power; it is simply constructed and durable; 
has less leakage and' friction, and occupies less space than any 
other wheel of the same power; will give a greater per cent
age of the power from the same quantity of water, and works 
well in back water, beside other advantages obvious to mill
wrights. 

Patented February 22, 1859, and March 3, 1868, by N. F. 
Burnham, who may be addressed at York, Penn., for further 
information. 

-----.... _ .• -----

The Mastodon and Man111lotll Period. 

Dr. J. F. Boynton delivered a lecture upon the above sub
ject at Cooper Institute on the evening of 21st Dec. in which, 
referring l:!-iefly to the subj ect matter of his preceeding lec
ture, he said that when we arrive at the tertiary formation we 
come to the period of warm-blooded animals. Among those 
have been found animals of the marsupial department of ani
mated nature, like to the kangaroo. The marsupial race have 
a second embryous state; the young remaining in the female 
pouch till they are old enough to take care of themselves, like 
other animals, shortly after they are born. He next came to the 
ornithorhynchus species, with a beak like a duck. The lectur
er here described the peculiarity of this bird and its connec
tion, anatomically speaking, with birds and reptiles. The 
creatures first suckle like animals, then they become more 
bird like. They can be domesticated for a time, but if they 
ever get their freedom to go where they like, the animal never 
returns. Referring to the orders of life at the present time, 
he would now refer to his diagrams. There were animals 
which walked upright and others that walked horizontally. 
On the diagram he pointed out the tertiary period of animals 
in which the ordeI's of life were not nearly so numerous as in 
the preceding ages-the Devonian and others. The first fig
ure presented on the chart was the turtle. These animals when 
they are hatched from the eggs are a perfect type of the older 
animals. Remains of turtles have been found of such size, 
that when they were in this life they must have weighed a tun. 
The next presented was an animal that can be tamed and made 
familiar in the' houses of the people. This was the horned liz
ard, a hideous, but a very harmless animal. The animal, not 
more than ·three or four inches in length, sits like a squirrel 
cracking nuts. The next animal presented was the parasite cities and require a daily ex-
of the tertiary formation, a very small animal, known as the ercise, exhilarating, pleasant, 
louse, found on mice. The next was the " wicked flea, that no healthful, and free from ex-

d man pursues, but is always pursued by the ladies." This ani-pense; with those who resi e 
in the country and have long mal lives on the surface of animals and is generably very troub 
distances to traverse daily in - lesome. There is another animal that infests the brain, liver, 
reaching the scene of their lungs and flesh. 'rhis is the internal worm. Speaking of the 
labors, or with those who hog disease, these are the animals that attack and disease the 
have leisure and wealth at 

I 
hogs-a disease of which we have heard a good dea.l, but which 

their command, but love such THE MONOD IMPROVED VELOCIPEDE. is not dangerous, should the flesh be properly roasted, fried or 
exercises as afford an opportunity for the display of grace, the direction of the current or a change in the relative angle boil�d. The ger� of these animals lies in the flesh of the hog 
agility, and skill, the velocipede will soon become as of the stream and the face of the bucket, and in others by a Say III a square Inch of ham there are no less th�n two hun
great a'favorite in this country as it is already in France and check in the velocity of the water admitted to the wheel' in dred and fifty thousand of these germs, so that If a man eat 
England. either case destroying the proportions between the POSitio� of four square inche� �f ham UU:est� with this germ, he will have 

To learn how to manage the velocipede requires no more the gate, and consequent admission of the water and the swallowed one million of thIS trlChnea or hog worm. If the 
skill, courage, or patience than to acquire the art of skating, amount of power developed by the wheel. The ;ne repre- meat infected by the trichnea is saved me�t, lik� d�ed ham 
perhaps even less, and when the art is once learn�d, as it may sented in the engraving, however, delivers a power exactly that may be eat�� raw, thfn t.he pers?n ea�Illg of It Will have 
easily be in a few days, it provides a means of locomotion and proportioned to the water admitted through the openings in swallowed the hVIllg germ, and the disease III that person may 
a source of enjoyment as much more available and delightful become apparent and very destructive. The next representa-
than the art of skating as the number of the days in the year tlon on the chart was a waterspout, which it was supposed had 
is greater than the few bright mornings when only you can overthrown whole districts, cutting down trees and destroying 
find a smooth, glassy, and well-frozen skating ground. animals, the remains of which are yet to be found. Having 

A school for beginners has been established at No.3 Wil- closed his history of the tertiary period, he now came to the 
Ham street New York. All orders for machines or requests ostrich-the largest of all the bird species-the bird, who, 
for further

' 
information should be addressed to G. H. Mercer & when" she llfteth herself on high," asJob says, "she scorneth 

Monod as above. 
-----.... -.. -----

Relllarkable Transforn1atlon In Reptiles. 

In the November number of the AmeriCan JOUl'nal of Sci
ence, Professor O. C. Marsh of Yale College, has given an in
teresting account of the metamorphosis of some peculiar rep
tiles which he obtained in the Rocky Mountains during the 
past summer. The animals were caught in Lake Como, a 
small brackish sheet of water near the Pacific railroad, and 
about seven thousand feet above the sea. They are known 
in that region as the" fish with legs," and by naturalists have 
hitherto been placed in the genus siredon, and considered 
closely related to the axolotl from the table-lands of Mexico. 

On bringing the specimens to the warmer climate of New 
Haven, one of them ,began to undergo a remarkable change. 
Dark spots appeared on the sides and finally extended over the 
rest of the body. The fins on the back and tail and the exter
nal gills gradually disappeared, and the animal came fre
quently to the surface of the water for air. The body also di
minished in size; the head changed in form; and the eyes be
came more prominent. The mouth and tongue became much 
larger, and the teeth changed in position, During these alter
ations the animal made frequent efforts to leave the water and 
at last escaped as a true salamander, representing a different 
genus and even family of reptiles from that of its original con
dition. Subsequently several other specimens underwent the 
same metamorphosis, during which various experiments show
ed that the rapidity of the change was greatly affected by va
riations in light and temperature, the individuals most favored 
in these respects having passed through the entire transfor
mation in about three weeks. 

Whether this species ever changed in Lake Como and in 
other similar elevated regions is uncertain; but that it breeds 
.in thlj siredon Iiltate, like the MexicQ,ll anlotl, thIne !laD. be lit-

the register gate. ' If the latter be one-fourth open the wheel 
delivers one-fourth of its whole power; if, with one half, it 
moves with one-half its power. 

The case is one casting, with the waterways and chutes 
formed by cores. Outside of this is the register gate, entirely 
surrou.nding the case, and having apertures corresponding to 
those in the case, for admitting water to the wheel. This gate 
can be moved by means of a hand wheel, pinion, and segment, 
sufficiently to cover the inlets or ports in the case, when the 
water will be entirely shut off . The bottom of the case con
tains a spider or bridge, that holds the box or step for the 
wheel shaft, and the top is covered with a cap, the top of 
which holds the box, that steadies the shaft. A concave hub, 
its largest diameter uppermost, is keyed to the shaft, and to 
its outside the buckets that form the wheel are bolted. The 
buckets are straight or vertical, for about half their length, or 
as far as the hub is concave, theI\ curved to suit the velocity 
of the watllr. The water, whether the �tll is IIntirely open 
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the horse and his rider." In the island of Madagascar were known 
birds very much larger than the ostrich of the present day 
whose egg was thirteen and a half inches in length and four 
inches in; diameter. He came next to animals that live on the 
surface of the sea, like whales and others. This species in the 
full grown state, are but embryonic of a higher state of life. 
The various animals, ranging from the lower order to the high
er order were then described by representations on the chart 
and by the interesting descriptions of the lecturer, touching 
upon them in their order-the opossum of Virginia, the kan
garoo of New Holland and others of the same species. After 
these came the armadillo, filling up a gap between the lower 
orders of animals and those of a higher state. The latter were 
represented in the later portion of the tertiary age. The lec
turer then referred to another species of the tertiary age-ani
mals called the tapirs, of Southern Asia and South America, 
though these animals, apparently alike in the two distant 
countries, were not altogether of a similar species. Cu vier re
constructed many of the animals that have passed away-re
constructed them by putting together the j aw bones and shoul
der blades. This was all that was requisite to an anatomist in 
natural history. As an architect could tell by finding the cap
ital or base of aCorinthian pillar that the ruin before him was 
formerly of Corinthian architecture, so could the naturalist tell 
from a few bones to what species defunct animals belonged. 
, The next animal represented was the rhinoceros, which bore 
some rese;mblance to the larger reptile of another age. The 
reptile of which the rhinoceros was a certain type had also Il 

horn. This was one of the larger reptiles. The lecturer then 
presented on his chart the cow, the lion, and finally man, the 
great and crowning work of the creation. On the chart were 
presented excellent life-like busts of the two candidates at the 
late election for the Presidency-Seymour and General Grant . 
After them came the White House, the �oal to w weh they had, 
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on different tracks, been aiming at, and after this came the 
Capitol. These representations were very fine and elicited the 
plaudits of the audience. The lecturer then closed and the au
dience then separated. 

-_ ...•. _-------_ . . .  ------------

(lUtrvvt�ptrndtn(t. 
The Editors are not responsible for th. Opinions expressed by their Oor

respondents. 

The Origin of' the IUeteors. 

MESSRS. EDITORS :-With your permission I will give you 
the outline of a theory upon the origin of meteors. I think I 
can show clearly and indisputably, the three following astro
nomic facts, namely: That the sun's orbit is westward; that 
that the sun has a long meteoric tail· streaming many millions 
of miles behind it ; and that the earth actually passes through 
the tail of the sun on the 14th of every November. These 
three most important facts will be better understood and more 
thoroughly demonstrated by the annexed diagram, which 
represents that, in March, the north polo of the sun is seen in
clining toward the earth. (This is known to observers, who 
see the spots upon the sun's 
disk describing acurve convex 
to the south.) In J uue, its 
north pole is inclined to the 
left, and the spots are seen 
moving in straight lines, and 
inclining upward. In Septem
ber the south pole of the sun 
is inclined toward the earth, 
and his spots are again seen 
to curve, but now concave to 
the south. In December his 
north pole is inclined to our 
right, and his spots are again 
seen to move in straight lines, 
but now inclining down
ward. 

These facts are well known 
to all practical astronomers; 
and many astronomic writers 
represent the same by dia
grams in their text-books; 
they will not, therefore, be de
nied or disputed. 

It is also well known to all 
astronomers that there is seen 
at 0ertain seasons of the year 

"a faint light, hardly distin
guishable from ordinary twi
light." Astronomic writers tell 
us" that it has the form of a pyramid;" of course they mean 
on' both sides of the sun, because they immediately represent 
it by diagram on two sides of the sun, and say that" its major 
axis is at right angles with the axis of the sun." Hence the 
popular astronomic opinion or belief is, that said light (that 
is, the" zodiacal light") is on both sides, or rather, that it sur
rounds the equator of the sun; and while some have supposed 
it to be a " solar atmosphere," and others a " nebulous vapor," 
I feel inclined to dispute the point, and say that is neither. 

I hold that" the zodiacal light " is ever only on one side of 
the sun, and I feel quite prepared to prove the fact by the 
clearest and most incontestible evidence. Could the zodiacal 
light be seen evening and morning of the same day, then our 
astronomic friends would have somewhat to base their opin
ions upon; but, as the said light can only be seen after sun
down at certain seasons of the year, and just before sunrise at 
certain other seasons, it is certain that the said light is not on 
two sides of, nor all around the equator of the sun. 

This light, then, is, I say, a longitudinal appendage, or tail, 
if you will, resembling that of a comet, not nebulous or va
pory, though apparently so, but purely meteoric, and similar 
to if not identically the same as that of the comet, which is no 
doubt meteoric. 

If the zodiacal light surrounded the equator of the sun, it 
could be seen, less or more, almost every morning and even
ing of the year; but it is not, nor can it so be seen. It is seen 
only in the months of April and May after sunset, and in Oc
tober and November before sunrise. Consequently it is only 
on one side of the sun, and that too on his hinder side, if I 
may be allowed the expression. 

The length of the zodiacal light, as given by astronomers, 
is, from 40 to 90 degrees, and estimating the length of this 
light in miles, we find by comparing it with the solar distance 
of Venus, that it cannot be much less than 130,000,000 miles. 
Its length is no doubt always about the same, but owing to 
the change of position of the earth, as it moves in its orbit 
around the sun, the zodiacal light apparently changes its po
sition, appearing shorter or longer accordingly. Supposing 
90 de g., then, to be the length of this solar tail, and about 46 
deg. tho astronomic distance of Venus from the sun; if 46 
degress gives 68,000,000 miles (which is Venus' distance from 
the sun), then 95,000,000 (i. e., the distance of tho earth), will 
represent the earth when seen from any planet at right angles 
with the sun and earth, at about 63 deg., leaving a balance in 
favor of the length of the sun's tail of no less than 27 deg., or 
about 37,000,000 miles, at the lowest calculation. 

Supposing the above to be positively true, it seems clear 
that the earth in moving around the sun must some time or 
other either pass through or by this tail; and meteorites from 
it (for it is a composite of nothing else, if the furnacal cinders 
and cratoric vomitings constantly and continuously thrown 
out by the ever-flaming sun are to be recognized as such), 
must fall upon the earth in great abundance at that particu
lar point of her orbit; and that the earth comes to that par
ticular point on the 14th of November, let the reader see and 
satisfy himself by a reference to the diagram. 

J dentifie �tUetit}lu • 

In conclusion, I believe that the sun has entered on his 
cometary career; that he is now positively a comet on a large 
scale; and that the last grand end of his illuminative exist
ence will be spent in winding up his longitudinal orbits round 
some other sun 01' suns. (Let interested scientists speak out.) 

JOHN HEPBURN. 

Gloucester, N. J.  
---� .. ..  - -.------

Expansion of'Ice. 

MESSRS. EDITORS :-In your paper of Nov. f1,(Vol. 19, No. 
29) pages 313 and 314, in the article on the "Expansion of Ice," 
after reciting the experiments of Dr. Tyndall, and those that 
take a different view, you remark that you " are inclined to 
the opinion that ice does expand as the temperature dimin
ishes." I think that view cannot be sustained. My opinion 
may not be correct, but it is based upon fifteen years of expe
rience in this:ll.Ortllern latitude. At the temperature of 39 
deg. Fah. water is at its greatest density ; diminish the tempe
rature to 32 deg. and it becomes crystallized, during the pro
cess of crystallization it expands nearly one sixth part in vol
ume. After it becomes solid it is governed by the same laws 

of expansion and contraction as other solids in all fluctuations 
of temperature below 32 deg. During hlle winter season in 
this region ice forms frequently to the depth ofthirty-six inches 
on our lakes, bays, and rivers. In the fall when it has formed 
to the depth of a few inches and before it becomes covered with 
snow' to protect it from sudden changes of temperature, its 
movements on a sheet of water from a quarter to a mile in 
width are very perceptible. Ice from eight to ten inches in 
thickness seems to be necessary to produce the results I have 
more particularly observed. Let the following diagram rep
resent a lake of any size, say one mile in length, and SuppoSe 
that it is covered with ice one foot thick and not covered with 
snow. Now we will suppose that we are having clear cold 
weather, as we frequently do have in December, and the ther
mometer indicates 25 deg. or 30 deg. at sundown, at which it 
commences rapidly to sink. With this diminution of tempera-

ture the ice on the lake commences to rumble like a distant 
train of cars, and not unfrequently like the firing of artillery. 
If we examine the ice an hour or two after sundown, we will 
find tha.t the ice is fractured in various directions and the 
cracks are open showing that it is contracted. Should the 
temperature continue to go down until the next morning this 
contraction continues until the cracks will be two or three 
inches in width, or would have been if the exposed water had 
not become frozen. If the minimum temperature should re
main uniform for several hours, and very cold, these cracks be
come filled quite solid. Next morning the sun comes out 
warm. The temperature comes up rapidly from ten or fif
teen degrees below zero to tb3 freezing point: The lake com
mences to rumble again, and now we have (\ demonstration of 
power in proportion to the size of th� lake and the thickness 
of the ice. We will suppose the shore of the lake is bounded 
by perpendicular cliffs at A, and that at the opposite end, at B. 
there is a sand beach. Now supposing that the cracks formed 
by contraction have become firmly frozen, it is plain proposi
tion, that if there is any expansion thv,t the ice must give way 
in the direction of the weakest point, which would. be up the 
inclined beach of B. This is exactly what occurs, and the 
movement or sliding of the ice up the beach at B will be in 
proportion to the size of the lake. At the northeast of Mille 
Lac, Minnesota, in December 1858, the movement was at the 
rate of eighteen to twenty inches per day for several days in 
succession. That lake is about fifteen miles long by seven 
or eight wide, and is elevated about six hundred feet above 
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Lake Superior, and the north end being situated like the coast 
at B in the accompanying engraving. The expansion on the 
whole distance would show itself on that point. If the ice is 
twelve inches thick, and the sand is frozen twelve inches deep 
near the water, away it goell up the incline, slowly but perma
nently enlarging the area of the lake, or forming considerable 
sand hills around the borders. If the shore consists of oould
ers a.nd gravel, shoreward they must go and be piled up like 
an inclosing wall. These walls are frequently several feet in 
hight and have been attributed by some to human hands. 

Not unfrequently the ice gives way across the middle of a 
lake in the direction of C D. If the point C D should offer 
less resistance than the shore, B, there will be no movement 
at B, but the crack will open every contraction, freeze, and 
thus become crushed with every expansion. 

It strikes me it would be no difficult matter to measure the 
amount of expansion and contraction for every degree of change 
of temperature. G. R. S. 

Superior, Wis. 
---------4._ •• �-------

A Voice fi'0D1 St. Louis about Watches. 

MESSRS. EDITORS :-A correspondent of the SCIENTIFIC 

AMERICAN, writing from Michigan, says he has had fifteen 
years' experience as a watchmaker, and yet is puzzled about a 
very simple matter connected with his business. I havs 
worked on watches and clocks a period of fifty years, and have 
no objection to tell a thing or two which it seems all watch
makers don't know. 

I could not help smiling when I read D. E. C.'s statement. 
My time has been greatly devoted to the causes of the stop
page of watches ahd the remedies for it. The taking to pieces 
and putting up again is a matter of great importance, and 
few who profess to be watchmakers know how to do it prop
erly. Your Michigan correspondent says, "the lower center 
bearing under the canon pinion corroded or rusted " in from 
three to eight weeks after cleaning and oiling. Let the gen
tleman adopt this plan : When he cleans the watch, be par
ticular to take the center wheel off, clean it thoroughly; if the 
pivot is scratched, polish it; then make a little hollow in 
the top hole; put good fresh oil (Ezra Kelly'S) on it, and the 
pivot will not corrode or rust within two or three years. As 
to the other pivots in the watch, they should all be thoroughly 
cleaned, old oil cleaned out; then, if no dust gets in and no 
accident happens to the watch, it will run for years. 

This statement may prove of interei'lt to the" many watch
makers in the fog." 

St. Louis, Mo. E. U. HUGUNIN. 

---------4 .. __ ----

Eccentric with Crank COD1bined. 

MESSRS. EDITORs.-The enclosed diagram represents the ec
centric and rods for moving the valves in a beam engine on 
the steamer Kewlmaw, a moving palace .on our river, and which 
I think is akin to John Allen's on page 20, Vol. XIX, and which 
Aberdeen, on page 69 same volume says won't work. 

In the above, A is the main shaft, B is the eccentric, C is an 
oscillating fulcrum, D is the eccentric rod in two pieces joint
ed together at the point of meeting with the fulcrum. X is 
the crank on the small shaft on which are cams to work the 
valves. This appears to me to be connecting shafts by pit
mans, except that an eccentric is substituted for the crank. 
Will you or your correspondent Aberdeen, please explain and 
oblige, D. A. MCCORMICK. 

Detroit, Mich. 
----------... � .• �--------

Telnporary Newspaper Binder. 

MESSRS. EDITORS.-I send you a copy of a device which 
may not be novel, but is certainly useful in fastening together 
newspaper files or as a sort of temporary binding for the SCI
ENTIFIC AMERICAN, or any loose sheets of paper. Take two 

pieces of light wire long enough to reach across the paper 
once, and three or four pieces of stout thread; place one wire 
under the paper as far from the edge as you choose to bind it 
put the threads around the lower wire up through the paper, 
aud tie them over the other wire on top and the deed is done. 

A. JOHN. 
[Temporary c�vers of stiff pasteboard, we think, might be 

added, having holes for the reception of the thread or twine, 
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